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APPEAL BRIEF 

I. THE REAL PARTY OF INTEREST 

Basell Polyolefine GmbH is the real party of interest as is stated in Reel 
013315, Frame 0977. 

II. RELATED APPEALS AND INTERFERENCES 

The Board of Appeals on November 30, 1999 mailed the Decision on Appeal 
affirming the Examiner that claims 7, 8, 12 and 15 were rejected under 35 U.S.C.§ 102(b) 
as anticipated by or in the alternative under 35 U.S.C.§ 103 as being obvious over EP 
310734 ("EP '734"). The Board also affirmed the rejection of claims 7, 8, 12 and 15 under 
35 U.S.C.§ 103 as being unpatentable over EP 0128046 ("EP '046") and WO 90/03414 
("WO '414"). See Paper No. 17 for the Decision on Appeal. The applicants submitted a 
Rule 1.132 declaration after the Board's Decision to rebut the obviousness rejections. The 
applicants have presented new claims since the time of the Appeal. The Examiner has not 
maintained the previous prior art rejections affirmed by the Board of Appeals in view of the 
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amendments to the claims. The undersigned is not aware of any current appeals or 
interferences involving this application. 

III. THE STATUS OF THE CLAIMS 

Claims 1-14, 16, 20 and 26 have been cancelled. Claims 15, 17-19, 21-25 and 27-32 
are pending and the subject of this appeal. 

IV. STATUS OF AMENDMENTS AFTER FINAL 

There have been no amendments after final filed. 

V. SUMMARY OF THE INVENTION 

The invention is directed to a process for the preparation of a polyolefin molding 
composition comprising at least two polyolefinic components, wherein the composition is 
characterized by a broad, bimodah or multimodal melting range in a DSC spectrum 
determined with a heating/cooling rate of 20° C/min wherein the peak in the melting range 
has a maximum and can be bimodal or multimodal and the maximum of the peak in the 
melting range is between 120 and 165°C the half-intensity width of the melting peak is 
broader than 10°C and the width determined at quarter peak height is greater than 15°C, 
wherein such process comprises the direct polymerization of propylene or 
copolymerization of propylene with olefins of the formula R a CH = CHR b , in which R a and 
R b are identical or different and are a hydrogen atom or an alkyl radical having 2 to 14 
carbon atoms wherein the polymerized ethylene content of the resulting polyolefin 
composition is from 0 to 2.5% by weight, 
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to at least two polyolefins of different melting points, wherein the melting points of the 
polyolefms must differ by at least 5° C, and wherein the polymerization is carried 
out at a temperature of from -60 to 200°C, and a pressure of from 0.5 to 100 bar, in 
solution, in suspension or in the gas phase, in the presence of a catalyst, wherein the 
catalyst comprises 

(A) at least two racemic or s-symmetric metallocenes of the formula (I) as transition-metal 

components and an aluminoxane of the formula II and/or formula (III) 

or 

(B) at least two racemic or s-symmetric metallocenes of the formula (I) as transition-metal 

components and a salt-like compound of the formula R X NH4 _ x or of the formula 
R3PHBR4 wherein x is 1, 2 or 3, R is identical or different and is alkyl or aryl, and 
R is aryl, which may also be fluorinated or partly fluorinated. (see claim 17). 

VI. REFERENCE APPLIED AGAINST THE CLAIMS 

There are currently no references applied against the claims. 

VII. THE REJECTIONS APPEALED FROM IN THE FINAL OFFICE ACTION 

1. Claims 15, 17-19, 21-25 and 27-32 were rejected under 35 U.S.C. § 1 12, 
first paragraph, as containing subject matter which was not described in the specification in 
such a way as to reasonably convey to one of skill in the relevant art that the inventor(s) at 
the time the application was filed had possession of the claimed invention. 

2. Claims 15, 17-19, 21-25 and 27-32 were rejected under 35 U.S.C. § 1 12, 
second paragraph. 
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3. Claim 32 was rejected under 35 U.S.C. § 112, fourth paragraph, for not 
further specifying a limitation of the subject matter in the parent claim. 

4. Claims 15, 17-19, 21-25 and 27-32 were rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over claims of 
U.S. Patent No. 5,700,886. The applicants filed a terminal disclaimer just prior to the 
Examiner issuing the Final Office Action. It appears that the terminal disclaimer was not 
matched with the application when the Examiner issued the Final Office Action. The 
Examiner has entered the Terminal Disclaimer on Paper No. 48 and this rejection should no 
longer be applicable. 

VIIL THE ISSUES ON APPEAL 

1. Whether the claims are supported in the original specification? 

2. Whether the claims are unpatentable under 35 U.S.C. § 1 12, second 
paragraph? 

3. Whether claim 32 further limits claim 17 since claim 32 requires only a 
broad melting range while claim 17 requires a broad, bimodal or multimodal melting 
range? 

IX. GROUPING OF THE CLAIMS 

Claims 15, 17-19, 21-25 and 27-32 are pending and are the subject of this appeal. 
These claims do not stand or fall together. 

Group I hereinafter refers to claims 15, 17-19, 21-25 and 27-31. 

Group II hereinafter refers to claim 32. 

Again, these claims do not stand or fall together. 
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X. ARGUMENTS 
A. Group I 

Claims 15, 17-19, 21-25 and 27-32 were rejected under 35 U.S.C. §112, first and 
second paragraphs. The claims were objected to as containing new matter. The applicants 
do not believe that the claims contain new matter. More specifically the Examiner asserts, 

"there is no basis in the specification for determining melting ranges from a 
DSC spectrum using both heating and cooling , i.e., "heating/cooling rates 
of 20°C/min". The Examiner acknowledges that the specification teaches at 
page 14, [m]elting points, peak widths, melting ranges and crystallization 
temperatures were determined by DSC spectrometry (heating/cooling rates 
of20°C/min)." 

The applicants believe that page 14, lines 16-18 of the specification does teach that 
melting ranges are determined at heating/cooling rates of 20°C/ min C. This information, 
together with his knowledge that normally the thermal history is erased to obtain 
unambiguous material properties, is sufficient for a person of ordinary skill in the art to 
repeat the measurement. 

The language of the present application refers to a "broad, bimodal, or multimodal 
melting range" and a "melting range maximum". As the applicants previously stated, the 
definition 2.2 in the right column of page 1 of the previously submitted ISO 3146 
(published in 1985, prior to the filing date of this application (see appendix 2)) discloses 
that a "melting range' 1 is a temperature range, i.e. a temperature interval. A span of 
temperature can neither have a maximum nor a bimodal or multimodal shape. This is only 
possible for the curve in this interval. The portion of a DSC curve which departs from the 
baseline is called "peak" (see definition 13.4 in the left column of page 6 of ISO 3146) 
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wherein the baseline is the portion or the portions of the DSC curve for which the heat flux 
is constant or, in other words, which is obtained if the sample does not show a phase 
transition. Therefore, a person of ordinary skill in the art automatically adds "peak" if he 
reads "maximum" or "bimodal or multimodal" in the context of a DSC spectrum. 

The Examiner, in paragraph 13 of his Office Action mailed September 6, 2002, 

states: 

"a bimodal or multimodal curve would clearly be representative of more 

than a single process. . .". 
The applicants respectfully disagree. A bimodal or multimodal curve would clearly be 
representative of a single process since the term "single process" as used in the note of 
point 13.4 of ISO 3146 is clearly understood by a person skilled in the art as one source of 
an exothermic or endothermic process, e.g. crystallization or melting (see also point 13.5 of 
ISO 3146). Further processes with a generation or consumption of heat could be a change 
of state, a chemical reaction, an adsorption or desorption process, etc. If such a process 
occurs in parallel to the melting, then it is no longer possible to talk about a "peak" in the 
sense of ISO 3146. 

Since in the present case only one process, i.e., melting occurs, only one "peak" 
results, which, however, can be bimodal (having two peaks) or multimodal (having several 
peaks or a shoulder. 

With respect to the 35 U.S.C. § 1 12, second paragraph rejection, claim 17 states that 
the DSC spectrum is determined with a heating/cooling rate of 20°C which is supported by 
page 14, lines 16 - 18 of the specification. This means to run first a heating/cooling cycle 
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and then start recording the DCS curve (see paragraph 17.2.2 in the left column of page 8 
of ISO 3146). 

The determination of half width and quarter width is in the absence of any further 
information (as in the present case) only possible, but unambiguous, if the person of 
ordinary skill in the art follows logic and the pure definition of the ordinary meaning of the 
terms. 

A peak is that portion of a DSC curve which departs from the baseline (definition 
13.4 in the left column of page 6 of ISO 3146). The baseline is the portion or the portions 
of the DSC curve for which the heat flux is constant, i.e. where no phase transition occurs 
(definition 13.3 of ISO 3146). 

Since claim 17 states that the polyolefin molding composition has a melting range 
there must exist a peak in the DSC spectrum. This peak can be unimodal (broad melting 
range), bimodal or multimodal, i.e. it can have one, two or more tips. However, since the 
definition of a peak, in the absence of any further information, can only mean that part of 
the DSC curve which is between the temperature where the DSC curve leaves the baseline 
and the temperature where the DSC curve comes back to the baseline again, the whole 
portion of the DSC curve between these two temperatures is unambiguously the melting 
peak, independently whether it has one, two or more tips. 

At the temperature where the distance, vertical to the temperature axis, between 
interpolated baseline and the DSC curve is greatest (see definition 13.6 of ISO 3146) is the 
maximum of the peak in . the melting range (which has to be between 120 and 165 °C 
according to claim 17). 
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Half width and quarter width are unambiguously determined at a distance from the 
baseline which is half of the peak height in the maximum or which is a quarter of the peak 
height in the maximum. 

Therefore, it is the meaning of claim 17 is clear, if the melting peak has only one tip 
or, if it has two or more tips, the valley between the tips is higher than half of the peak 
height in the maximum. Then half width and quarter widths are the distances between those 
points where the parallels of the baseline in the respective distances intercept with the DSC 
curve. For the above reasons, these rejections should be withdrawn. 
B. Group II 

In addition to the rejections presented in Group I above, claim 32 was also rejected 
under 35 U.S.C. §112, fourth paragraph as failing to limit a previous claim. Claim 32 
depends upon claim 17 and further limits claim 17. Claim 17 can have a melting range that 
is (a) broad, (b) bimodal or (c) multimodal. Claim 32 requires that the melting range is 
only a broad melting range. Claim 32 does not require the other two options of a bimodal 
or multimodal melting range. Therefore claim 32 further limits claim 17. For the above 
reasons, this rejection should be withdrawn. 

XL CONCLUSION 

It is believed that the claims define an invention which is new, useful, and 
unobvious. For the above reasons, the applicants request that the Examiner be reversed. 
This brief is being submitted in triplicate along with a check in the amount of $320.00. 

However, in the event that the undersigned is mistaken in his calculations, 
an appropriate extension of time to respond is respectfully petitioned for, and the 
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Commissioner is hereby authorized to charge the account of the undersigned attorneys, 
Patent Office Deposit Account No. 03-2775, for any fees which may be due upon the filing 
of this paper. 

Respectfully submitted, 



CONNOLLY BOVE LODGE & HUTZ LLP 




Wilmington, DE 19899 
(302) 658-9141 

253247 l.DOC 
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APPENDIX I 

15. The process as claimed in claim 17, wherein the metallocenes are selected from 
the group consisting of rac-Me2Si(2-methyl-l-indenyl)2ZrCl2, 
rac-Me2Si(indenyl)2HfCl2 5 pheny(methyl)Si(2-methyl-l-inenyl)2ZrCl2, 
Me2Si(2-methyl-4-phenyl-l-indenyl)2ZrCl2 5 Me2Si(2-methyl-l-indenyl)2ZrCl2, 
Me2Si(indenyl)2HfCl2 ? phenyl(methyl)silyl(indenyl)2HfCl2 , 
rac-ethylene(2-methyl- 1 -indenyl)2ZrCl2, 
rac-Me2Si(2-methyl-4-phenyl- 1 -indenyl^ZrC^, 
rac-ethylidene(2-methyl-4,6-diisopropyl- 1 -indenyl)2ZrCl2 5 
rac-Me2Si(2-methyl-4,5-benzoindenyl)2ZrCl2 3 dimethylmethylene (9-fluorenyl) 
(cyclopentadienyl)ZrCl2 5 

phenyl(methyl)methylene(9-fluorenyl)(cyclopentadienyl)ZrCl2 ? 
rac-phenyl(methyl)silyl(2-methyl-4,6-diisopropyl-l-indenyl)2ZrCl2, 
Ph(Me)Si(2-methyl-4-phenyl- 1 -indenyl)2ZrCl2, 
rac-Me2Si(2-methyl-4-( 1 -naphthyl)- 1 -indenyl)2ZrCl2, 
rac-Me2Si(2,5 ? 6-trimethyl- 1 -indenyl)2ZrCl2 ? 
rac-Me2Si(4,5-benzo- 1 -indenyl)2ZrCl2 and 
rac-Me2Si(4-phenyl-l-indenyl)2ZrCl2. 
17. A process for the preparation of a polyolefm molding composition comprising at 
least two polyolefinic components, wherein the composition is characterized by a 
broad, bimodal, or multimodal melting range in a DSC spectrum determined with 
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a heating/cooling rate of 20° C/min wherein the peak in the melting range has a 
maximum and can be bimodal or multimodal and the maximum of the peak in the 
melting range is between 120 and 165°C, the half- intensity width of the melting 
peak is broader than 10°C and the width determined at quarter peak height is 
greater than 15°C, wherein such process comprises the direct polymerization of 
propylene or copolymerization of propylene with olefins of the formula R a CH = 
CHR b , in which R a and R b are identical or different and are a hydrogen atom or an 
alkyl radical having 2 to 14 carbon atoms wherein the polymerized ethylene 
content of the resulting polyolefm composition is from 0 to 2.5% by weight, 

to at least two polyolefins of different melting points, wherein the melting points of the 
polyolefins must differ by at least 5° C, and wherein the polymerization is carried 
out at a temperature of from -60 to 200°C, and a pressure of from 0.5 to 100 bar, 
in solution, in suspension or in the gas phase, in the presence of a catalyst, 
wherein the catalyst comprises 

(A) at least two racemic or s-symmetric metallocenes as transition-metal components and 
an aluminoxane of the formula II 




(ID 



and/or of the formula III 
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where in the formulae II and III, the radicals R may be identical or different are a Ci-Ce- 
alkyl group, a Ci-Ce-fluoroalkyl group, a Ce-Cig-aryl group, a Ce-Cig-fluoroaryl 
group or hydrogen, and n* is an integer from 0 to 50, and the aluminoxane 
component may additionally contain a compound of the formula AIR3, or 

(B) at least two racemic or s-symmetric metallocenes as transition-metal components and 
a salt-like compound of the formula R X NH4 . x or of the formula R3PHBR4 
wherein x is 1, 2 or 3, R is identical or different and is alkyl or aryl, and R' is aryl, 
which may also be fluorinated or partly fluorinated, 

where the transition-metal component used comprises at least two metallocenes of the 
formula I: 



(CR 8 R 9 ) m R 3 



,R 1 



R 5 ^ (I) 



(CCR 8 R 9 ) n R 4 R 



in which 

M 1 is Zr or Hf, 

R' and IT are identical or different and are a hydrogen atom, a C1-C10- alkyl 
group, a Q-Cio-alkoxy group, a Ce-Cio-aryl group, a Ce-Cio-aryloxy 
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group, a C2-Cio-alkenyl group, a C7-C4o-arylalkyl group, a C7-C40- 
alkylaryl group, a C8-C4o-arylalkenyl group, or a halogen atom, 
R 3 and R 4 are identical or different and are indenyl, cyclopentadienyl or fluorenyl 
which are optionally substituted with substituents as defined for R 1 1 and 
R 12 and where the substituents are identical or different or form together 
with the atoms connecting them a ring, 

R 5 is 

R 11 
-M 2 - 

R 12 
R 11 

-c — > 

R 12 

where R n and R 12 are identical or different and are a hydrogen atom, a halogen 
atom, a Ci-Cio-alkyl group, a Ci-Cio-fluoroalkyl group, a C 6 -Cio-aryl 
group, a Ce-Cio-fluoraryl group, a Ci.Cio-alkoxy group, a C2-Cio-alkenyl 
group, a C 7 -C4o-arylalkyl group, a Cg-C^-arylalkenyl group or a C7-C40- 
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alkylaryl group, or R n and R 12 together with the atoms connecting them, 
form a ring, 
M 2 is silicon or germanium, 

R 8 andR 9 are identical or different and are as defined for R 11 and 
m and n are identical or different and are zero or 1 and wherein for at least one of 
the at least two metallocenes R 3 is a substituted indenyl or an optionally 
substituted fluorenyl. 

18. The process as claimed in claim 17, wherein the process comprises the direct 
polymerization of propylene or copolymerization of propylene with an olefin 
selected from the group consisting of ethylene, 1-butylene, 1-hexene, 4-methyl-l- 
pentene, 1-octene and mixtures thereof. 

19. The process as claimed in claim 17, wherein R 1 and R 2 are identical or different 
and are a Ci-Cio- alkyl group, a d-Cio-alkoxy group, a Ce-Cio-aryl group, a C^- 
Cio-aryloxy group or halogen. 

21 . The process as claimed in claim 20, wherein said two different metallocenes are 
rac-dimethylsilyl(2-methyl- 1 -indenyl^ZrCb and rac-dimethylsilyl(indenyl)2 
HfCl 2 . 

25. The process as claimed in claim 17, wherein R and R are identical and are 
methyl or chlorine, 

R 4 andR 3 are indenyl, cyclopentadienyl or fluorenyl, where these ligands may 
carry additional substituents as defined for R 11 . 
27. The process as claimed in claim 17, wherein said metallocenes are chiral 
metallocenes. 
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28. The process as claimed in claim 25, wherein -(CR 8 R 9 ) m -R 5 -(CR 8 R 9 ) n is ethylene 
or CH3S1CH3. 

29. The process as claimed in claim 17, wherein M 1 is Zr for all the metallocenes of 
formula 1. 

30. The process as claimed in claim 17, wherein the polyolefm molding composition 
is a homo or copolymer with a propylene content of from 97.5 to 100% by 
weight. 

31. The process as claimed in claim 17, wherein the polyolefm molding composition 
is a homo polymer of propylene or a propylene ethylene copolymer with an 
ethylene content of up to 2.5% by weight. 

32. The process as claimed in claim 17, wherein the composition is characterized by a 
broad melting range. 

253247_1.DOC 
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Foreword 

iso mm International OrganbtBoon for Standardization) h a worldwide federation of 
.bodies .(ISO member bodies). The work of or^ Jrnwettotet 
Standards to normally earned out through ISO tectaleal tttronhwa*. Eartmiimtitr 
SSSEe^h.aub^ 

*hm rfaht to foe reoresented on that committee. International oraarwattona. govern- 
I and iwn^Swnrnental. In Oalson whh WO. ato lata pan h the work. 



Draft mtamatkmal Standard- adopted by the taehnieal committees art ***** » 
tta member bodies for approval befors their acceptance « International Standards by 
«a IsO^ncTThey arTapproved In accordance with ISO oroeedurts requiring at 
least 76 % approval by the member bodies voting. 

International Standard ISO 3146 was prepared by Technical Corrirrtttee ISO/TC 61. 

The) aaeond edition caneaJa and replaces the first edWon (ISO 3146- 1974). of which H 
constitutes a minor rewWon. 

Users should note that ell International Standards undergo revision from <wm<"» 
wfwenee made herein to any other Imarnattonal Standard Implies its 
latest edition, unless otherwise stated. 
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Plastics - Determination of meiting behaviour (melting 
temperature or melting range) of semi-crystalline 



^polymers 



0 Introduction 

T^a nwMng behaviour at ■ erymnlrw or partly cryaulRne 
polymer to a etructuie-seiwIvVe property. 

in aolvmerf s etiafp meWng point, «uch n is oeswved for low 

E vbcoo, or v^^jJ'J^n^^ 
at ihQ cryttailno phue. it pfuont Trie mewna 
^Sdwende upon • nurrtber of pmnkm, wen «t 
XiTffliN, mdecuitr mt« OWr»«ttoa per 



£ orynBlRnMy. thermodynamic proptrne*. 

It nw abo depend on the preview thermal frbtorv of the 

overage wlue. to ■omnim conventionally referred to as the 
"melting temptrttufe". 

1 Scops and field of application 

Thb IntenTattonaJ Standard «pedflea three methods for 
evaluating the mehJng behaviour of eeml^iystafone poh/rmsm. 

Section one specifies « eapWwy tube method (method A), 
which It based on the changes In shape of the polymer- Thai 
rn«thi>jbtpptobtotttf 
if the* * no crystalllm phase. 



Section two H"*** 1"**** ^SL IOPOOilf . 
(method B), Which it based on changes In the optical proper- 
ties of trie por/mer. 



Thb method bapeftcate^ 
crysteKF»pheae;Hn^^ 
coning pigment, and/or 

Interfere with the birefringence of the poryrneHc crystalline 



Section three specific, a thermal anirytteal method 
(method O, having two variants : 

- method C1, wMch uses f^aramlil Tr*rme1 Analysis 
(OTA); 



- meth od C2, which 
Catorirnetry (DSC). 



uses Oiffaranoal Scanning 



Both are epoiteebta to sit ocJvmew containing a eryaisJane 
phase and thdr compounds. 

TbefneWngtemperro^ 
ustialr/olffr by several ks^s for 

Introduction. 
Oftr*iitethe*gJ™ 

(Dtfterenttol Scanning Calofiroetrtftobatta 
.as having the best lea^udWHiy cf rasu^ 

2 Definitions 

Z1 aamWcrystatnne potymera t Por/rn em «m ah«ng a 
crystaRine phase sunwided by amorphous mater**. 

2J1 meWng range : The temperature range over which 
crystalline polymers lose their eryetairinity when heated. 

MOTE - The eetwefttfontl "meWng ternse***** **stmi«ed by 
matfwdi A and B mdefinsd in ciiuses 3 and 8. 
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Section one : Method A - Capillary tube 



3 Principle 

Heating of a specimen, at i comrolW#w ( andobwrvaitenfor 



Reporting of the lempeiatura of the apodman it the fast vttfole 
dsf ormttlon as the melting temperature. 

NOTE - TWi mtnhod in** ■*> bi wed for norw^Db. miTiTto 
according to ^fmfiitMwp^fia^ampi^wg^MMbtfmMfi^ 
fnitrttted partial. 



4 Apparatus (see figure 1) 

4,1 Melting apparatus, eonsWng of the following items ; 

cvOndrteeJ metal block, the upper part of which to 
hollow end forms a chamber; 

bl metal plug, with two or more holea, allowing a ther- 
mometer and one or more capillary tubes to be mounted 
into the metal btodc a); 



cl heating system for the metal block a) provided, for 
lamp*, by an etoctricat resistance e ncl osed in the btodc 

d) rheostat for regulation of the power Input, if etectrfcal 
heating is used; 

a) fburwmdowaof hc«^»»ittsntgia« on the lateral watts 
of the chamber, c1«metrfca8y disposed at right anglei to 
each other, tn front of one of these windows la mounted an 
eyepiece for observing the capillary tube. The other three 
windows are used for Ruminating the inside of the 
enclosure by means of temps. 



NOT! - OlMr fuittbte mtWno. •pptft 
that they give iht t*nt return. 



4J2 Capillary tube, of rieat-reststant 
end. 



may bs esel provided 



at one 



NOTE — Tta miximum txtwnal dismswr should pwfeabty bm 

• 1«S ffinu 

4.3 Calibrated thermometer, graduated In divisions of 1 K. 
The ttermometar probe shafl be positioned in such a way that 
heat dispersion In the apparatus Is not Impeded. 




Electrical resistance 



Rflura 1 — Apparatus for ma«hod A 
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Section two : Method B — Polarizing microscope 



6 Principle 

Heating of a spedmen, positioned between the polarizer and 
analyser of a microscope, at a controlled rata. 

Measurement of the temperature at which the eryatellne 
polymer lote* fee optical anborropy, as delected by the dfcap- 
pearance of u iief r t ngeticc, aa the malting temperature. 



9 Apparatus 

Ordinary laboratory apparatus and 

9.1 Microscope, with e dak polarizer and a cap analyser, or 
a polarizing microscope wfth built-in anatyser, with magnifies 
K ^fromXWtoXIOO. 

9JZ Micro hot-stage, conflating of an insulated metal block 
that can be mounted slightly above tha microscope stage* This 
block atoll be 

a) provided with a hole for tight passage; 

b) electrically heated, wreh adequate controls for adjust- 
ment of heating and cooling rates; 

c) constructed to provide a chamber with a heat baffle and 
a glass cover, for carrying out measurements in an Inert et» 
mosphersj 

dl provided with a hole for insertion of a temperature* 
measuring device near the light hole. 

9.3 Thermometers, calibrated, or equivalent temperature* 
, "^aaurfng devfeee. for the test temperature ranges. 

10 Test specimens 
10.1 Powdered materials 

Place a 2 to 3 mg portion of the powder (panieie aae not more 
than 100 (iml on a dean slide and cover with ■ cover glass. 

Heat the specimen, the efide and the cover on e hot-plate 
slightly above the matting temperature of the polymer. By a 
slight pressure on the cover glass, form a thin film of thickness 
0,01 to 0,04 mm and allow h to cool slowly by switching off the 
hot-plate. 

104 Moulded or pelleted materials 

Cut from the sample, with a microtome, a film of thickness ep* 
proximately O.02 mm, place h on a clean slide and cover with a 
cover glass. Heat and melt it as specified in 10.1. 



10.3 Rim or sheet materials 

Cut a 2 to 3 mg portion of the fflm or sheet, place h e* a dean 
slide, cover with a cover glass end proceed as specified in 10.1. 

NOre - The pratfrnlnaf^ 

cover precoma the edvantags of destroying any b ir efri ng ence due to 
orientation or Internal stretsee, end afao of reducing the danger of 
odflartm during the tetL Tha need for m inart cat stream - as 
eftteribotf In 11,2 - m thus Kmhad to vary sped* osea. The 
raprpducMry of the measurements la aJas toereaead. However, by 
agreement between the interested perns, tha determination may be 
earned out dlrecdy en the powder or cut iOmi^ without preOrntafy 
making. Thb deviation should be stated h tm am report 

10.4 Conditioning 
$co&2. 



11 Procedure 

11.1 Calibration 
See 6,1. 

11*2 Determination 

Place tha glees microscope elide with the specimen on the 
micro hot-stage (9.2). Adjust the light source to maximum light 
irrterwty and focus the microscope (9-1). 

Po r specimens that are dagradable by ek, adjust the gaa Inlet to 
the stage so that a aOght stream of inert gas btankets the stage, 
keeping ft under alight positive pressure to prevent Ingress of 
air. Rotate the analyser to obtain a dam field: tha crystalline 
material wiU appear bright on a dark field. Adjust the controler 
to heat the stage gradually <at a rate not higher than 10 K/mfirt) 
to a temperature that la lower than the merong temperature, 
as determined approximately by previous teat, fay. the 
following amounts : 

10Kforf m < ISO'C 

16Kfor1M«C<* m < 200°C 

20Kfor« (n > 200°C 

Then adjust the controller so that the temperature rises at a rate 
of 1 to2K/rrdn. 



Observe the temperature at which 

leaving a totatty dark field. Record this 
mehtng temperature of the sample. 



temperature aa tha 



> 



Turn off the heating and remove the glass cover, hen baffle 
and specimen sfida. 

Repeat the procedure with another specimen, if the two results 
obtained by die came operator on the same sample differ by 
more than 1 K. repeat the procedure on two new specimens. 
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According to the results of round robk*, the reptttabffltywfts 
2 K. Insufficient data art available for emabfiahing rapro- 
ducfelfity. 

, 12 Tost report 

The test report shall Indude the following Information : 

m) reference to tWa Intematfenil Standard; 

. W reference of the method need (method B); 

C) complete identification and description of the material 
tested; 

d) shape and sfee (or mass) of the specimens; 



e) prevfoue thermal history of the spedmena; 
fi oondWoning; 

q) description of praflmlnaiy heatlno on the aide, if an- 
pfcabta; ^ 

h| pretence and type of inert gat. if appfcable* 
0 heating rata; 

fl temperature*, in degrees CeWua or katvins. of two suc- 
cessive individual meeaurementa end their arithmetic mean; 

k) any operational details not specified in thia International 
Standard or regarded ee optional, ea wel as any toddantt 
Oabla to have effected the veauhE, 
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Section three : Method C — Thermal analysis (DTA or DSC) 



13 Additional definitions 

13.1 Oitferentfel Thermal Analysis: DTA t'*" A technique 
wi which the temperature difference between a substance end a 
reference material it measured as a function of temperature 
wttBe tht substance and reference material are subjected to a 
controlled temperature programme. 

NOTE — The record b the dmtoentU thermal or OTA curve; the 
mnpere Tnre Uirr eie nr a, AT", should be plotted on the ordinate with en* 
dotharmle rfemtom downward* end ttfreenrturt, T. or brns, t, on the 
, btueulng from left to right. 



13.2 Olfferemlel Scanning Cetorimetry; DSC: 1 ' A 
technique In which the difference In energy inputs Into a 
substance and a reference material k measured as a function of 
jemperature while the substance end reference material ere 

£ ^Sected to e controlled temperature programme. 

NOTE - Two modes, powef-eomperorfon differential scanning 
catorimam/ ind hest-ftux oWemlel scannhg c*Je*nctry, cm be 
distir^tshsd, depending en die method of measurement used. 

13.3 baseline :* The portion or pontons of the DTA or DSC 
curve for which AT or the heat flux Is approximately constant 
(approximately zero in DTA). 

For example, see AB and DE in figure 2. 

13.4 peak That portion of a OTA or DSC curve which 
departs from, and subsequently returns to, the baseline. 

For example, see SCO In figure 2. 

NOTE - A peek Is ittributsble to the occurrence of some single pro- 
cess. It Is normally characterized by a deviation from the established 
bsseffne, a maximum dfffkerton, end a r*-**at)fishmem of a baseline. 
. not necesterSy Identical to tr* before the peak. 

13 J errdothermlc peak: endotherm : a 

(1) In DTA, a peak where the t e m per at ure of the sample 
faRs below that Of the reference materiel; that is AT la 
negative. (The melting phenomenon b an erKtatfwmte 
change.) 

12) In DSC, a peak where tr»er>ergy Input to 
larger man that to the reference material* 

13.5 peek height The distance, vertical to the 
temperature axis, between the Interpolated baseline and the 
peak tip. 

For example, see CF in figure 2. 



NOTE — There ere several ways of interpolating the b a s cenej that 
shown in rlovrt 2 li only an example. Locations of points B and D ea> 
pend on the method of intenjototton of the Disarms. Otner exsropaaiof 
fmerpotstion of die basaUne are shown in figure 3> 

13.7 peak area ;» The area enclosed between tha peak and 
the Interpolated beseuneU). (See the note to 13.6,) 

For example, see BCDB In figure 2. 

13 JB extrapolated onset temperature :** The temperature 
determined by the point of imarcactioncrftheuno^oyswn at 
the point of greatest Slope on the leading edge of thm peak (for 
example, tangent t in figure 2) with the extrapolated baseline 
(for example &G m figure 2). 

For example, see Q In figure 2, and figure 3. 

NOTE - For polymers hevfng a wide meting range, the extrseeJed 
onset tenrpereture indicates the tonal posit of ths rapid rise of the 
rnehtng curve, but not neeasttitty tha InHM msfttng. 

13 .9 peek temperature The temperature at the time at 
which the differential temperature or heat flux during that peak 
has the maximum value. 

For example, see C In figure 2. 

13.10 sample : a The actual material to be tested, whether 
diluted whh en inert materiel or undiluted. 

13.11 specimens :*» Portions of the sample to be tested end 



13.12 reference materiel A substance known to be 
thermally inactive over the temperature range of Interest, for 
example oalumlnium oxide (v-AlaO*). 

13.13 sample holder :*> The container or support for the 
test portion of the sample. 

13.14 reference holder ; B The container or support for the 
reference material. 

13.15 specimen holder :* The complete assembly in which 
the speefmens are housed. When the rteethg or cooHr^ 

b incorporated In one unit with the containers or supports for 
the sample and reference rnateriaJ« this Is regarded as pan of 
the specimen-holder assembly* 

13.16 block: 31 A type of specinfren-holder assembly In 
which a relatively large mess of materials is in iminnate contact 
wtih the specimens or specimen holders. 



1) Definition taken from : Nomenclature Committee of the International Confederation for Thermal Analysis. Nomenclature In 
Pan IV. J. TfmrmtAftMt. 13 1978 : 387-392. 

21 DeflnWon tsxen from : Nomendstwe Convnmee of the Internet!©**! CoM«*^»tJon tor Therms! Anaryii*. Nomendsiure in 

Pen n. Tatetai 1S 1372 : 1073-1061. 



analysis : 
anstysts : 
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13.17 differential thermbebuple: oT thermocouple :« 
The thermocouple system used to measure tvmperatuie or 
heat-flux (fiffereneei. 

14 Principle 

Meeting of a eamele end an appropriate reference mi tens) et a 
comroJted rate In a suitable OTA (method CD or DSC 
(method C2I aoperetuau 

Recording of a DTA or DSC curve from which one or several 
charectaristic potnta. related to the meltfno behaviour, are 
determined. 



15 Apparatus 

j 16.1 Differential thermal analyser or differential •can- 
nine calorimeter. 

Most ewimerefeny available and custom-built instalments may 
be used. 

The principal dee* gn characteristics of such instruments are 

a) a heated block whh two holders for the spedmere Iden- 
tically positioned and guaranteeing the same heat transfer 
conditions for both; 

b) a temperetun>-record1ng system; 

e) en electrical heater ki the block or a furnace with ade- 
quate controls for adjustment of heating rats to Gnear corafi- 
tfone within ± K/rnln. 

Synchronous recordings of the DTA curve and the temperature 
difference AT shall permft temperature recording with a een- 
sHivrty not less then 2 K per mnRmetre on the recorder seek. 
■ 

The DSC apparatus is constructed simBarr/ to tha DTA ap- 
paratus but with separate compensating devfess for the two 
specimen holders and wfth elecvonio equipment marntaining 
the temperatures of the specimens of the sample srtd reference 
material at the seme level by variation of the required power 
input. ' 

The peak area shall be not less than 2 cm^ the peak height 
shall be at least 10 times the height of the noise level. 

15.2 Thermocouples,, rfgjdry fixed in the specimen compert- 
rntnts, possessing Identical characteristics whtUn the gradua- 
tion precision ImJts. 

16.3 Equipment for filing the specimen containers with 
Inert 9SS, or for passage of a constant measured flow of inert 
gas through the containers. 



16 Test specimen* 

18.1 Characteristics] 

Recommended specimens are given in table 2. 

Since m^ramquantroes of materia are used, his essendatto 
ensure that the spectmarts are homogeneous end represen- 
tative. 



Table 2 — Characteristics of teat specimens 



Sample form 


Perttele sfee 


Mass of test 

portion 


Powder 


djametsf : up to 0,5 mm 




up to SO mg 


Cut film 


thickness : 0,06 to 0,50 mm 
area : 0^5 tc 4.00 mm 2 


fibre 


olameier : up to 0,50 mm 
length: up 102,00 mm 



NOTE - Since the results are effected by tht mass of the speci men 
and by the particle » and shape, the s pe c im en * to be compared 
should have approximately the aame particle ske and shape and the 
same mess. 



162 Conditioning 
See 5.2, 



17 Procedure 
17.1 Calibration 

Calibrate the temperature measuring system periodicBBy over 
the temperature range used for tiw test. 

Certified reference materials are available and are listed in 
tables. 



Teble 3 - DTA reference materials for transition 
temperatures ki the range 126 to 436 °C 





DTA mean values, (*CI 


Reference material') 


Extrapolated 


Peak 




onset temperature, 7g 


temperature. 7" p 


Potassium nitrate 


128 


138 


Indium metal 


164 


160 


Tin metal 


280 


297 


Silver sulfate 


424 


433 



11 ICTA-N86 Certified Re ference Materia*! for Differential Thermal 
Aneryeb, evafcfafte from the U8 National Bureau of Standard* 
Washington, DC 20234, USA. The indicated values refer only to e 
epeemc ceroiico Daren* 



NOT5 - Tha characteristic points <7p end Tpl ere not to be confused 
whh the true matting t e mu ai atu re s as reported in die ttaratvre. 



11 DafWtion token from : Nomenclature Commhue of the mtemational Confederation for Tharmal Analysis. Nomenclature In dwrmel ensiysift : 
Pan II. Teton* 1S 1972 : 1079-1081 . 
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* 172 Determination (nwhodfi C1 arrti 

17X1 Weigh the sp e cim e n bio the samplt hotter of the In- 
strument (15.1) immediately after removal of the sample from 
the conditioning area. If apoicabJe. start the passage of a 
strewn of an inert gas (freed from oxygen and dried, for 
example by bubbDng through an atkaTine pyrogaffot solutionl 
through the sample holder. Operate the instrument according 
to the manufacturer's Instructions. The maximum temperature 
racor ded shaH beet least 50 K above the peak temperature. T*e 
recommended hating rat* ■ 10 K/mhw 

From the DTA or DSC curve recorded during thli first thermal 
cycle; determine the molting bevovfour of the material "as 
reserved", which may Induce thermal memoriae from the 
manufacturing proceaa. 

17.2.2 If ft la desked to ereae the effects of the previous ther- 
mal history of the cpeeJmen in order to obtain an Unambiguous 
materia! identification, a second thermal cyde thia be perform- 
ed, aa follows: 

— at the end of the first cyde, hold die specimen under 
inert gas atmosphere, about 30 K above the melting peak 
<rj for 10 min, then cool it at a rata of 10 K/mln to 80 K 
below the peek crystallization temperature; 

- immediately repeat the heating cyde at a rate of 
10 K/mtn and record the heating curve- 



18 Expression of results 

The following values, in degrees Celsius or in keMrn, are read 
from the enoothermic OTA or DSC curves recorded by the in- 
strument : 

a) r o : extrapolated onset mehJng temperature; 

b) T p i peak melting temperature, 

According to the results of a round robin carried out in 1984, 
•...♦he repeatabHity wae within 2 K and the reproducibility within 



19 Test report 

The test report shafl Include the following inforrnetion : 

a) ref arance to thla Imemotior^ Sts^artr; 

b) reference of the method used (method C1 or C2; 

0) complete Identification end de sc r ip t ion of the material 
tested; 

dl shape and size (or mats) of the ep odiwta : 

e) previous thermal history of the specimens; 
fl conditioning; 

g) kind of Instrument used; 

h) type of the sample holder tincturing ns shape, materiel 

etc.); 

il type of tamperature^neasurlng system (including type 
of thermocouple); 

P location of the tempenMure~m*asur1ng system (inside or 
outside the sample holder); 

k) kind, she end form of die reference material; 

1) if necessary, composition and physical parameters 
(pressure, flow rata, moisture content, etc) of the Inert 
gas; 

m) heating rate; 

n) onset temperature 7* 0 and peak temperature T p fa 
degrees Celsius or in kalvins, of the enoothermic curve 
representing the initial and final matting temperatures/ 
respectively, of the sample, both corrected by the calibra- 
tion data; the results of both thermal cycles shall be 
reported; If not otherwise specified, the reference results 
are those of the second cyde; * 

o) any operational draft not specified In this International 
Standard or regarded as optional, as wei as any incidents 
fable to have effected the resufts. 
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Figure 2 - Fcrmilicad OTA lor P8CI wm 
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figure 3 - Examples of evaluation of r o end F p on OTA (or DSC) cutvm 
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